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^SS^aTiON ^ PROCESSING AND IHE EQUIPMENT FOR ITS 

s'iSt^alfv^rr^^^^^^ ^f!f^ be Utilized with 

the coal beds JZ^TjZ l^^ '"P^^'^^- '^^^^^ °^ ^ ™on: 

of coal inside thrbeTtS l^^'^'^'f ' S^S-^on 
products of gasificadon b^gc^veSorcS^^^^ electxoch^nicaUy pn^ccssed 
the oxidation product ofhydS,^ a^Tl ^^^'^i^'^^^ of a fuel cell battery; 

coal gasificatirpr^duct'Sy war s^o^:^^^^^^ "''^ (*- 
steam by afterburnin- of rcsiZi fi,^ '^.^"^^ed mthm the waste-heat boaer into 



wirh nnI?^I'T''*^°° be utiHzed with subsurface and 

with open development of coal deposits. '■ i^cundv-v, ana 

Purpose of ±is invention - lower processing costs and decreased levels of environmental 

rrr sptr^"^^ " ^^^^^^ h^~r 

Fig. 1 shows the proposed coal bed processing technology by columns where- 1 2 - 

wX 7 ™^.„-^:^' i- ^-??L^eb^ 5: perforated_weILpiping-.6. sealLg. (ifoLti^ 
lelt; ; 1 ~bZLT ^ ^ - P^P^- 10 - smoke exhaust-^onmiutato 

nux. u fuel cell battery; 14 > the waste-heat boiler. Hg. 2 shows the prooos^ coal bed 
f^ocessmg technology by holes. Le. where the bed is prepared through one n^^e^o^'td^ 
adit, or cross-sectional trench), including ±e same itcL as Fig I identifiedTuTe s^S 

certam (predetenmned) distance from the preparatory openiiig2, pe^endic'ulaxIyT^elL? 

The proposed coal bed processing technology is carried out in the following manner. 

mine on^^ 1 9"^^?^ "''"^ -° ^ P^P^d by two sectional 

nune openings 1 and 2 and one main mine opening 3 . Between the preparatory opening 1 

idtherl^d r^' T."^' at predetermined distance (approxTn^telyTs'^fetLSn 

WonS^Jrf T,°^ ' ^^^^-'^'^ of the coal 

~ O^g'l) ^ 1 2' ^ — and sealing barriers 6 are installed to isolate the 

and 2 wh^'T^ """^ ^'^^^ ^ ^ ^^^^ ^^'^Sh the sealing barriers (walk) 6 onto drifts 1 
L aJte,^;^^ T?^ ^" ^' P^^^^ts'^ piping 5 is connected to pipes 7 and 8 in 

wens to pipe 8. On dnft 1, all pipmg (4) /sic/ is connected to the steam pip4 9. 

noHfi..?^ exhaust-coramutator device 10, blower fan U, apparatus for preliminary 

^S^^rh'""^'°'''^'°^"^ f^^l^ll battery 13.id'L wLl^b o^ U 
Th^^ V V """^ °P^""S output gas pipes 7 and 8, blower fan 1 1 

smoff eT' . ' P^^^ Purification and processing of the^el 12 con^ted to lL 

ZZf L ^te ho , if '""''^ " ^""""^^^ --bustion chamber 2d 

Si7ofS.T-dT^r;Tr^^ 

ote evTweS^ 4 whiS rhl?^^ '^"^ combustion and gasification through piping 7 
L od^w^l™? exhaust-commutator device 10 exhausts Cremo4) tl^ough 

toe odd wells the coal gasification products, containing carbon monoxide (CO) and hXeen 



This fuel mixture is fed to the apparatus for preliminary purificatioa and processins 12 
and hereafter to the fuel cell battery 13. where hydro^ and monoxLc lTv^^ b 

TnH T f^^^'^^'^^'y ^^PPlied to consumers. The residual fuel mixture 

and water from the fuel ceU battery 13 are suppUed to the-combustion chamber and thelS^ 
generator, respecUvdy, of the waste-heat boUcr 14. where afterburning of the fuel m^ 
c?n^.tri ^^l^^'^.:^-^' °f ^ waste-heat boiler 14^combustion ch^ 

rSr^ ? J "^^^^^ ^ *^ S^tor, and also 

ftd to Ae .tf 'r^Tr''^ " b-«^by oxidation of carbon i^oxide axe again 

til^ T (hi^-temperature) zone of coal gasific-adon-wiSdn-thc bed; where the^ 
carton dioxide ts reduced by coal to combustible carbon monoxide and the water vapo^t 
eado^enmcally decomposed into hydrogen and oxygen, m this case the steam from theT^ 

r T "^""^ ^ ^ P«rf^«^t«i piping 5 into the coal 

o^dauon ( ombustion) zone of those weUs that are at this time L air-supplyS. Conside^ 

inert cZfn'f-^.' ^T^^^' '^'"^'^ '° 11. it is evident that the 

men carbon dioxide is no emitted, as usual, into the atmosphere but rather is fed together vSh 
the air supply mto the coal gasification zone within the bed 

" ^^"'''^ ^^"^ ^^^S consumed with concuncnt production of electricity bv 
f^^" f^ul 13, the elements of the futS^ 

We h^Z" rh^'"""'"^ r ^^"^'^^-iy -g^^-ted within the coal gasxEcatioZ^ 
^« rren^mor.'^"T °' coal utiHzation, as a primary energy source,'^ process also 
So^L^e^^rr ^"^^ "^ """^'^^ improving .the ecological cl^ilincss of 

nrnt^^ n T"^' '^'^ '^^''^^ ^ioxide into the atmosphere is by this 

^T^'^ To assure efficient consxmiption of the bed itirely by c^ 
Sr^T" '^"^^ regeneration of the fuel SxtS 

dement^ the supply of air and the exhaust of the coal gasification and fuel mixture compon^ 

ST^r ^""'X^^ ^"-^^ - froni one part of the wells to the othS^S 

help of the sinoke exhaust-commutator device 10. As some wells are fully processed lev ^ 

x^uS^e^^Xr'r '^^""^^^ " ^e'equipmen? by the 

mine oo^rTJ 2 MrSj^^^f "'''^ '° ^ '^""^ ^ P^P^'^ by one sectional 

mme opemng 2 (dnf^ adit, or cross-sectional trench). As in the previous example, wells are 

C5) are mserted mto wells 4, and the edge section of the coal bed exreadin- beyond dr^ 2^ 
ZZli T ^"^'^ ' output ^^Stfd 8 i 

^ lin^^r^^^ " ^ ^ ^nS:. ii'inftaUed Ae 

mam well opemng 3. The difference is that in this case the outlet of the waste-heat boiler 14 

distance'^^'^riFrf 7" °J """"^^ ^^'^ '■^'^'^> torn the mine opening 3 at a 
distance ftoni drift 2, equal to the length of the wells 4. Tie perforated weU oinin.' I is also 
cotmected to ptpes 7 and 8 in altemaling manner. He cool bed is thea i^Tte e^d. „f 



wells 4 using auxJiary well 1 5 for this purpose. Air for gasification of piUai^ between the wells 
^ supphed through pipe 7 and pipe 8 is used to remove the fuel mixruL. which is fed throS 
froc^L' ff^"f^-~^°^ device 10 to the apparatus for prelixnina^y purification Sd 

f^ clv.!. H ^^^^ hy^g^^ ^<^^bon monoxide 

are converted by electrochemical means into electricity that is suppHed to consumers. 

from rhl^',.r n K "^f"^ "^^^^"'^ P^^^^ °f monoxide and hydrogen 

T 7u F T '^^^""^ combustion chamber and the steam g^crator 

^rr^t^ ^^^^•l^.^t boiler 14, where^afterbuming of the fuel mixm:^ product st^m! 

^^T^ r f '"'^^ boil^-lTcombustion chamber, containing mS^ 

mert c^bon dioxide (CO^, and the steam from the steam generator are fed to the inlttTSe 

Iherefore the spent components of the fuel nrixmre again enter the high-temncraturc coal 
o^dahon (combustion and gasification) zone within the bTwhere rh. l.^tZ7^Z.^c 

?^ducLr^. ^ono«de t.e the spent components of the fuel mixmre ai^ regenerated 
aTm^ ^^.^^^^^^^d products of the fuel mixmre, combined with the produSs of the 
ceU ba«e^ nt^T^f ' ^ ^ ^= aforementioned mam^er back to the Z 

l^^c consumption process in all other aspects remains as in the previous 

nrnr..J^^ P^P°sed equipment for implementing the described teclmology of coal beds 
SLn^S^ \ncludes perforated weU piping 5. conducted to the preparatorf mine operdnS 

^oTciadS^ PiP""^ r ' ^^^^ °P^i"SS 1-3. Tne p^posed eqSpmSTt 

also includes the smoke exhaust^rommutator device 10, blower fan 11 the aDuSatL for 

wSSSo'Sf if " °^ cen ba^LyXrd t 

The perforated well piping 5 arc connected to the input and output gas pipinE 7 8 in an 
w^4' ^Z^^T^r ^ smolTexhaust^omSnf Jce 10,^ 
^^sSl^T^tn : f ^T^'.^.l^ the apparams for preliminary purification 
proc^smg 12, the output of which is fed to the inlet of the ftiel ceU battery 13 The outlets of 
^e fue ceU battery 13 are comiected to the combustion chamber and the iSe of S v^thc^[ 

f ™ ^ '^^""^^^'^ accordingly to the well ^TrfgT^d ^e 

r^e^ of the smoke exhaust-commutator 10 (fig. 1), or simultaneously to the i^ets of tl^faS' 

above ^°^r^br/r!!r/7°'''^ ^^^P^"^' ^^^^ ^ ^^^^^-^ d-taU 

2ta;d :^:£^rSxp& ^^^^^^^ ^ ^^^^^^^^ -^^^^^^ ^ -d 

As a whole, the proposed method for coal bed processing and the equipment for its 
m^ ementation provide an effective, operator-fiee, and ecologically clean tecSo oS 4d<Liy 
'Sn n^d "TV'''' of tiiear. and based upon the eTecJche^cS convS^^^^^ 
gasification products and upon continuous regeneration of the spent components of the fSel 



nature into hydrogen and carbon monoxide direcdy within ±e coal' deposit, i.e. within the coal 



CLAIMS 



monoridi «c t^i^cd ""^'^^ f'- hydrog« and c^bon 

co^ga^ca.on|.dt?;.*i^S^?^S,^SSS."°"°'^*- ~ 

s^s^iSSBSSF- ^^^^ 

predion by d^^^e 1???'^."^ » of 
pipins, a^d d« ouirS^rll^ T?° =^»^-°=°"'"«or to th= input and ou^ut gas 



Hg. 2. 
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